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Description 

Field of the Invention 

[0001] The present invention relates to remotely con- 
trolling electronic devices, and in particular to remotely 
controlling a home entertainment system with multiple 
remote control devices. 

Background of the Invention 

[0002] The consumer electronics industry has creat- 
ed many stand alone products for specific functions, 
such as television viewing, video recording and play- 
back, broadband video receivers, playing recorded mu- 
. sic and broadcast music. Some devices combine func- 
tions, such as the combination TV/VCR, and the audio 
cassette/AM/FM receiver to name a couple. One direc- 
tion that consumers are moving is toward larger televi- 
sions located within a family room or living room with 
accompanying high quality stereo. Multiple components 
are required, each providing separate functions. A large 
screen television based on a 19 inch to 40 inch picture 
tube, or 46 inch to 60 inch projection system is used and 
viewed from a distance of two to five meters. The tele- 
vision includes a tuner for receiving and decoding Na- 
tional Television Systems Committee (NTSC) signals, 
infrared receiver circuitry for a remote control, and in 
many cases stereo and surround sound integrated into 
it, making it a very expensive device. Further, the con- 
sumer likely has a video recorder/player, and perhaps 
a cable box/set top box to receive cable or satellite trans- 
mission which may also include a video tuner and other 
electronics to handle modulated, compressed and en- 
crypted video signals. In addition, a consumer is also 
likely to have a separate stereo system complete with 
CD player, tuner and other audio attachments, such as 
speakers. This duplicates much of the functionality of 
the television system and adds to the cost of a home 
entertainment center. 

[0003] Most consumer electronic devices come with 
remote control devices, which as in the case of the tel- 
evision above, require sensing circuitry to receive and 
process the signals from the remotes. Such controls are 
typically based on IR signals which can be interrupted 
by someone walking in front of it, and are not able to be 
used in a different room from the receiver. While a few 
have on-screen programming functions, and there are 
special remote control devices which can be pro- 
grammed to control multiple consumer electronic devic- 
es found in a home entertainment center, there is little 
consistency between such controls. In addition, there is 
no good way to use different remote control units to con- 
trol different programs generating the information dis- 
played in various windows on the screen. This leads to 
confusion of the consumer, and the classic case of the 
blinking °1 2:00" as consumers become frustrated trying 
to master all the protocols required to appropriately con- 



trol their electronic devices. Trying to program a VCR to 
record a program in the future can also be quite difficult. 
The expense of the additional circuitry in all the devices 
to accomplish these functions is borne by the consumer. 
s [0004] Multimedia based personal computers today 
are configured with CD Rom drives, and speakers as 
well as graphics drivers for displaying graphics on a 
monitor attached to the computer. CD Rom drives are 
capable of both reading data, such as computer pro- 
10 grams, and reading audio information such as music 
which is output from the attached speakers. Multimedia 
titles for running on a PC usually are distributed on CD 
Rom, and involve such things as animated encyclope- 
dias and other books, as well as games that may incor- 

'5 porate video clips which can be shown on a PC display 
More and more of the video information on such CDs. is 
compressed in accordance with Motion Picture Experts 
Group (MPEG) standards and requires commercially 
available software or circuitry to decompress it and proc- 

20 ess it for display. The display signal is typically of VGA 
quality. Some add on products for PCs even provide a 
connection to video feeds from multiple sources for play- 
ing in a window on the monitor screen. Typically, the 
computer has a video graphics adapter (VGA or SVGA) 

25 card which processes all the information to be displayed 
on a monitor and the monitor itself is basically a picture 
tube that shows only what it is sent with very little 
processing. However, most PC displays are small, and 
not suitable for viewing by multiple people at the same 

30 time. It often happens that when a family gets a new 
program such as a game, animated book or educational 
game, everyone wants to see it being used for the first 
time, and they huddle around a small display and vie for 
positions. In addition, there is no good way for multiple 

35 users to interact on a single computer. For viewing video 
feeds from cable or satellite, large screen consumer tel- 
evision sets are most commonly used in the home en- 
tertainment center. 

[0005] As can be seen, there is great duplication of 

40 function between the consumer electronics and person- 
al computers, both of which are more and more likely to 
be found in a family room or great room of a home. This 
duplication of function leads to much more money being 
spent to fully outfit the home entertainment center and 

4 5 provide additional functions. When one component fails, 
since it has duplicate function, it is expensive to replace. 
One system that tried to solve some of the above prob- 
lems is shown in US Patent No. 5,192,999 to Graczyk 
et al. That system has a television circuit and an audio 

50 circuit within a personal computer, both of which are 
controlled by a remote control device. The television cir- 
cuit is used to receive common cable or broadcast video 
signals in NTSC format, which inherently have a lower 
quality than video signals currently broadcast by digital 

55 broadcasting satellite. NTSC format signals are inter- 
laced, which means that every other line is refreshed 
during each scan of the picture tube. For example, odd 
lines would be refreshed during a first scan, and even 
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lines during a second scan. Since there are 60 scans 
per second, odd lines are refreshed 30 times per sec- 
ond, and even lines are refreshed 30 times per second. 
VGA monitors refresh at least 60 times per second, pro- 
viding a more coherent spacial and temporal image. The 
NTSC signal is a lower bandwidth signal than digital 
MPEG, which has a much higher bandwidth and allows 
productive use of even higher resolution monitors. While 
Graczyk et al. does convert the NTSC signals to VGA 
format for display by a data quality analog monitor, the 
signal quality is limited because of the lower bandwidth 
transmission. NTSC signals have a great effect on the 
type of text that can be displayed. With an interlaced 
display, the text displayed in normal fonts appears to 
jump as alternate lines are refreshed. There have been 
several attempts to design fonts that minimize this jump 
effect, but none have worked well. A VGA display, re- 
freshing each line with every scan of the tube, does not 
have this problem, and provides a much sharper and 
readable image for text. 

[0006] The monitor described by Graczyk is shown as 
a standard PC analog VGA monitor, and reference is 
commonly made to a single user. Such monitors are fair- 
ly small, having a maximum viewing area of 1 7.5 inches 
(44.5 cm) at the high end of the PC market. They are 
not nearly suitable for viewing in a home entertainment 
environment. They are designed for close viewing, hav- 
ing pixels very close together. Current home entertain- 
ment systems are much larger and expensive due to all 
the other circuitry they have as described above. 
[0007] One satellite broadcast system is that provided 
by DirectTV, a unit of GM Hughes Electronics. Direct 
Broadcast Satellites, "DBS" provide more than 150 
channels of high-quality MPEG based video, sound and 
data to 18 inch (45.7 cm) receiving antennas. Rights to 
make subscriber terminals are licensed by DirectTV, 
and several other companies contributing technology. 
News Datacom Corporation provides encryption and 
security for the DBS system, providing decryption keys, 
software and an access card for each subscriber termi- 
nal. Thomson Consumer Electronics provides consum- 
er subscriber terminals in the form of set top boxes 
called integrated receiver/decoders "IRDs" which con- 
vert the high-quality television signals into NTSC for 
showing on a standard television. Each IRD demodu- 
lates, decodes, decrypts and outputs video and data, 
which is displayed on a subscriber television. Error cor- 
rection, decompression and demultiplexing to separate 
out video data from other data is also provided in the 
IRD. While S Video output is provided, there is no pro- 
vision for monitor/VGA quality output capability. Other 
sources of MPEG based video include optical fiber 
based cable systems, compact disk, video clips availa- 
ble on the Internet network, both old and proposed HD- 
CD (high-definition compact disk) formats, and other ex- 
isting and proposed satellite, digital cable, and asyn- 
chronous-transfer mode ("ATM") -based systems as well 
as wireless digital broadcasts. 



[0008] It is known from EP-A-0395097 to control a 
system comprising a plurality of units such as CD, video 
and cassette players using a single remote control, even 
though the units may be manufactured by different mak- 

5 ers and individually responsive to remote control signals 
which include different maker's codes. The remote de- 
vice transmits a light signal encoded to represent which 
key has been depressed to a master unit of the system 
which communicates with the remaining units with ap- 

io propriately formatted signals. 

[0009] According to the present invention, there is dis- 
closed a remote control device for an entertainment sys- 
tem comprising: 

is a plurality of keys for selecting symbols and func- 
tions; and 

electromagnetic frequency generating circuitry cou- 
pled to the plurality of keys for transmitting to the 
system keystroke identifying signals representative 
20 of the selected keys, 

characterised in that the electromagnetic frequen- 
cy generating circuitry is operable to add to each key- 
stroke identifying signal a respective device identifying 
25 signal for uniquely identifying to the system the remote 
control device from which said signals are received. 
[0010] The system may thereby be operated using a 
plurality of remote control devices allowing multiple us- 
ers to control different portions of the system. 
30 [0011] According to a further aspect of the invention 
there is disclosed apparatus comprising an entertain- 
ment system and a plurality of remote control devices 
operable to transmit commands to the system, each de- 
vice comprising respectively: 

35 

a plurality of keys for selecting symbols and func- 
tions; and 

electromagnetic frequency generating circuitry cou- 
pled to the plurality of keys for transmitting signals 
40 representative of the selected keys and identifying 
the remote control device that transmitted the sig- 
nals. 

[0012] In one embodiment, a multipurpose computer 
45 system is provided with circuitry to control consumer 
electronics, such as a large monitor or television for 
group interaction and of text, graphics and video in a 
home entertainment environment. The circuitry pro- 
vides audio and video tuning capability for display of re- 
so ceived high quality video signals on the monitor without 
an intermediate conversion to a lower quality NTSC for- 
mat. The circuitry decodes the received video signals 
and converts them to VGA format which provides imag- 
es of higher quality than NTSC. The monitor is capable 
55 of directly displaying VGA signals, and is not required 
to have a television tuner circuit, remote control, or audio 
circuitry. This significantly reduces the cost of the mon- 
itor and improves the quality of display as opposed to 
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typical large screen televisions which contain complex 
tuning circuitry. 

[001 3] In one embodiment, the high quality video sig- 
nals are received from satellites broadcasting digital vid- 
eo signals, digital cable signals and other wireless digital 
broadcasts. One example is direct broadcasting satellite 
"DBS" signals having a quality of video signal higher 
than that provided by NTSC broadcasts. The DBS sig- 
nals are MPEG-compressed video, audio and data. The 
DBS signals are received by a video receiver circuit 
board which is compatible with a standard personal 
computer peripheral component interconnect (PCI) bus 
and fits within the chassis of a personal computer. The 
video receiver cards have panel connectors for receiv- 
ing coax cable from an antenna which directly receives 
the DBS signals. The card has functional blocks com- 
prising a satellite tuner, digital demodulator, forward er- 
ror correction, conditional access and decryption/de- 
multiplexing. The demultiplexer provides the capability 
of receiving data packets which range from information 
on television programs being broadcast, to computer 
programs for downloading into computer memory. 
[0014] The video receiver card outputs digital video, 
audio and data streams onto the peripheral component 
interconnect "PCI" bus where it can be accessed by the 
computer main processor for manipulation and storage. 
When stored in a personal computer memory, the pro- 
gram information may be organized in a commercially 
available database format. This permits the use of da- 
tabase functions to be applied to the data. Rather than 
being stuck viewing the program information as provid- 
ed by the broadcaster, the data immediately becomes 
manipulable by database commands, allowing queries 
of program information. Searches are used to show pro- 
grams having certain actors or subject matter, and even 
have programs meeting the query automatically record- 
ed. One use entails a user designating a series to be 
recorded, and the database keeps track of what has 
been recorded or already viewed, avoiding duplicate re- 
cording, as well as providing easy access to the record- 
ed programs. In general, by capturing data along with 
video and audio in a form which a personal computer 
can process, the possibilities for computer applications 
are endless. Interaction with movies.classrooms, other 
players of games such as golf and a host of other pos- 
sibilities becomes clear. 

[0015] Further embodiments of the system include a 
settop box version, where all the circuitry is integrated 
into one or two cards in a box designed to sit on top of 
a television set having VGA input. In another version, 
all the circuitry is included inside of the television chas- 
sis. 

[0016] In one embodiment of the invention, closed 
caption information provided in video signals is cap- 
tured, and stored in the database for searching. This 
provides the ability to instantly find current programming 
discussing events that a user is interested in. In a further 
embodiment, speech recognition circuitry is used to 



convert speech to text or commands for similar search- 
ing capability. Given current speech recognition capa- 
bilities, not all words may be recognized. Only those that 
are recognized are stored in the database or used as a 

s command. Much of the information so captured is not 
relevant in a certain amount of time, so a data retention 
mechanism is used to identify old data and delete it from 
the database once the database has exceeded its allo- 
cated resource level. A standard FIFO algorithm based 

10 on the time expired since the programs described have 
been shown is employed. Further algorithms are user 
selectable to relevancy rank data in accordance with us- 
er preference. 

[001 7] A video graphics adapter (VGA) card also cou- 
15 pied to the PCI bus converts the digital data stream into 
VGA and video signals for display on the monitor. In ad- 
dition to being a home entertainment system, a fully 
functional computer system forms the heart of the en- 
tertainment system. Instead of buying all the individual 
20 consumer electronics parts, such as a large screen tel- 
evision, settop box for receiving broadband video, audio 
amplifier/ receiver, CD player, universal remote control, 
video game machine, answering machine and fax, and 
a personal computer as some consumers do today, they 
25 need only buy the home entertainment system of the 
present invention. The cost is about the same as that 
for the individual traditional consumer electronics parts, 
making the personal computer essentially free. 
[001 8] Support for remote control of both the personal 
30 computer and the monitor functions is also provided in 
the personal computer as well as standard PC VGA 
graphic display functions normally associated with per- 
sonal computers. Additional functions also become 
available based on the integration of devices and digi- 
ts tized data, video and audio. In this manner, no audio, 
remote control or channel tuning electronics is required 
in the display, which results in a much lower price for a 
large monitor suitable for home entertainment. Both a 
hand held remote control having standard television and 
40 jn one embodiment, video cassette recorder controls, 
and a full function remote keyboard having similar 
standard television and video cassette recorder controls 
are provided. Both transmit key signals identifying the 
key pressed, as well as a signal identifying the source 
45 of the key signal. The key signals are preferably RF sig- 
nals typically in the megahertz range, but can also be 
IR or other suitable form of radiation. RF signals have 
the advantage over infrared "IR" signals in that they are 
not interrupted by someone walking between the remote 
50 and the receiver. Light source interference and jamming 
of other IR receivers is minimized by using RF signals. 
It may also be used in a different room from the receiver. 
[0019] The personal computer contains suitable re- 
ceiving circuitry, which provides indications of the keys 
55 being pressed, with the identity of the remote control de- 
vice sending the signal. In one embodiment, an industry 
standard architecture (ISA) board or module is plugged 
into both the keyboard and mouse ports. Another bus, 
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such as a serial, RS232 or microchannel bus may also 
be used. The board contains RF receiver circuitry which 
receives the RF signals, decodes them and routes them 
to the appropriate port for processing. A receiving mod- 
ule is programmed to distinguish between the sources 
of the remote control transmitted signals, and directs 
keystrokes to the keyboard port, and mouse movements 
to the mouse port. The signals at the two ports then con- 
trol which program the remote key signals affect. If the 
hand held remote is activated, the key signals usually 
would control what channel is being displayed, or cause 
a recorded program to fast forward, play or reverse. It 
could however be selected to move to the next image 
or otherwise control a program designed to display pic- 
tures taken on a digital camera. Keyboard keys are more 
likely to control a computer program application such as 
a word processor, spread sheet or electronic mail pro- 
gram. In one embodiment, the television like controls 
are used to override the remote hand held television 
controls in channel selection. Just as easily, the hand 
held remote controls paging through electronic mail. Ad- 
ditionally, the hand held remote has a pointing device, 
such as a trackball, or miniature joystick with normally 
associated keys for selecting functions identified by the 
cursor on the display being moved by the pointing de- 
vice. The keyboard contains an integrated touchpad for 
performing similar function, and additionally for trans- 
mitting signatures, providing the ability to ensure that an 
authorized user is requesting a transaction. Given the 
entertainment room environment, a touchpad provides 
the further benefit of being able to withstand greasy pop- 
corn and chicken fingers which might foul other pointing 
devices. In a further embodiment, each remote control 
device has its own unique cursor associated with it. In 
this manner, it is easier for the user of a particular device 
to know which program will be affected when the remote 
is used. 

[0020] The remote controls are also used to control 
the data supplied to more than one display. In one em- 
bodiment, a display is located in a den, where it is dis- 
playing a financial application, such as a checkbook bal- 
ancing program. The personal computer is set up to 
drive multiple monitors, and the remote control key- 
board is assigned to the monitor in the den to control the 
running and display of information from the financial ap- 
plication. 

[0021] The remote control devices are used to control 
one or more cursors displayed on the monitor as part of 
a graphical user interface into the home entertainment 
system. Cells displayed as boxes containing descriptive 
text are associated with video programs and with video 
programs and with computer programs, may be select- 
ed to view and/or run the programs. Several icons, such 
as pictures, video clips or list boxes indicating functions, 
like record are used to provide functions by dragging 
and dropping cells onto the icons. Other icons include 
remind, buy, picture in picture and view full screen to 
name a few. In one embodiment, each remote control 



controls its own cursor to allow multiple users to control 
different portions of the system. 

[0022] In a further preferred embodiment, the remote 
control devices are equipped with a user mechanism to 
s reduce the power of the transmitted radio frequency sig- 
nals depending on their distance from the computer Cir- 
cuitry is provided to detect the power level of the signal 
received and provide an indication on the computer 
screen, or transmit power level signals back to the re- 
mote control device indicative of the power level of the 
signal received. The remote control device has means 
to adjust the power, either by the user varying the resist- 
ance of the power amplifier, or by digital adjustment of 
the power amplifier based on the power level signals 
transmitted from the computer. The ability to control the 
power level of the signals helps lengthen the time re- 
quired between replacing batteries which power the re- 
motes. 

[0023] In yet a further embodiment, remote ear- 
phones are provided. The personal computer has the 
capability to generate separate sound tracks for each 
window being displayed on the monitor. It assigns each 
to one or more sets of earphones and transmits a local 
FM signal or broadcast IR or RF which is received and 
played by the earphones set to the right channel. The 
earphones have tuning circuitry that allows them to be 
set to a desired channel, or they may be fixed to different 
frequencies, and software is used to set the frequency 
or frequencies on which the audio associated with a win- 
dow is broadcast. 

Brief Description of the Drawings 

[0024] 

Figure 1 is a block diagram of a home enter- 

tainment system for processing and 
displaying high quality video in ac- 
cordance with the present invention. 
Figure 2 is a top view representation of the end 

of a shell connector for coupling to a 
monitor in accordance with the 
present invention. 
Figure 3 is a block diagram showing major 

components of a personal computer in 
the home entertainment system of 
Figure 1. 

Figure 4 is a block diagram of a tuning circuit in 

the personal computer of Figure 3. 
Figure 5 is a block diagram of a video graphics 

adapter in the personal computer of 
Figure 3. 

Figure 6 is a block diagram of an audio card in 

the personal computer of Figure 3. 
Figure 7 is a block diagram showing input and 

output connectors which are provided 
in the personal computer of Figure 3. 
Figure 8 is a block functional diagram showing 
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the functional elements of a database 
storing programming information 
which can be displayed on the system 
of Figure 1 . 

Figure 9a is a top view of a hand held remote 

control device in one embodiment of 
the present invention. 

Figure 9b is a cut away side view of a hand held 

remote control device in one embodi- 
ment of the present invention. 

Figure 9c is a cut away side view of an alterna- 

tive hand held remote control device 
in one embodiment of the present in- 
vention. 

Figure 10 is a top view of a keyboard remote 

control device in one embodiment of 
the present invention. 

Figure 11a is a high level flow diagram showing 
how commands from the remote con- 
trols of Figures 9a-c and 10 are proc- 
essed. 

Figure 11b is a high level block diagram showing 
the association of remote control de- 
vices to applications. 

Figure 12 is a block diagram showing power ad- 

justment controls tor the remote con- 
trol devices of Figures 9a-c and 1 0. 

Figure 13 is a block diagram representation of a 

user interface displayed on the screen 
of the present invention. 

Figure 14a-f are block diagram representations of 
a user interface for interacting with the 
home entertainment system of the 
present invention. 

Figure 15 is a block diagram representation of a 

video-conferencing system based on 
the home entertainment system of the 
present invention. 

Figure 16 is a block diagram representation of 

an alternative videoconferencing sys- 
tem based on the home entertainment 
system of the present invention. 

Description of the Preferred Embodiment 

[0025] In the following detailed description of the pre- 
ferred embodiment, reference is made to the accompa- 
nying drawings which form a part hereof, and in which 
is shown by way of illustration specific preferred embod- 
iments in which the invention may be practiced. These 
embodiments are described in sufficient detail to enable 
those skilled in the art to practice the invention, and it is 
to be understood that other embodiments may be uti- 
lized and that structural, logical and electrical changes 
may be made without departing from the spirit and 
scope of the present inventions. The following detailed 
description is, therefore, not to be taken in a limiting 
sense, and the scope of the present inventions is de- 



fined only by the appended claims. 
[0026] Numbering in the Figures is usually done with 
the hundreds and thousands digits corresponding to the 
figure number, with the exception that the same compo- 
s nents may appear in multiple figures. Signals and con- 
nections may be referred to by the same number or la- 
bel, and the actual meaning should be clear from the 
context of use. 

[0027] In Figure 1, a home entertainment system is 

to shown generally at 1 1 0. External to the home entertain- 
ment system, a satellite 112, which in one preferred em- 
bodiment is a HS601 model, operated by Hughes at a 
101 degree west longitude geosynchronous orbital lo- 
cation, transmits signals comprising 150 channels of 

75 modulated digital video, audio and data signals at a fre- 
quency of about 12 GHz. The satellite signals are re- 
ceived by the home entertainment system 110 by an an- 
tenna 1 1 4 containing a low noise block converter ampli- 
fier. The antenna is preferably about 1 8 inches in diam- 

20 eter and receives left and right hand circularly polarized 
signals between 12.2 and 12.7 GHz. The antenna pro- 
vides a "down converted-spectrum" signal between 950 
and 1 450 MHz via a coaxial cable or other suitable com- 
munication medium 116 to a system device 118, such 

ss as a personal computer or other system or circuitry ca- 
pable of processing data. Suitable antennas are already 
being manufactured and sold by RCA Corporation by 
direct sales and through numerous major retail chains 
such as Radio Shack. The system 118 contains circuitry 

30 and software to further processes the signals from the 
antenna, generally demodulating and decoding the sig- 
nal to produce a VGA signal. The VGA signal is provided 
via a standard VGA compatible monitor cable 120 to 
drive a large screen data quality monitor 122 suitable 

35 for viewing in a family room or entertainment type room 
environment. The system 118 provides for user input by 
means of remote controls 1 24 and 1 26. Remote control 
124 comprises a hand held size device with standard 
television controls and numeric keypad, and in one em- 

40 bodiment, VCR controls and a pointing device. It pro- 
vides RF (radio-frequency) or IR (infrared) control sig- 
nals received by the system 118. Remote control 126 is 
a full function personal computer keyboard, with addi- 
tional standard television and VCR controls, pointing de- 

45 vice which is preferably in the form of a touchpad, and 
it also provides RF control signals to the system 1 1 8. RF 
control signals were selected over IR or hardwired in 
one embodiment due to the home entertainment envi- 
ronment. It allows the system to be in a different room 

so from the monitor 1 22, or if in the same room, a clear line 
of sight is not required. In another embodiment, tR con- 
trol signals were selected because of the availability of 
many standard circuitry at low cost. Further detail of the 
remote control devices is provided below. . 

55 [0028] The monitor cable 1 20 is a standard type cable 
typically used on VGA display devices, and comprises 
up to fifteen electrical conductors, interfacing with the 
monitor 122 in a D series shell connector indicated at 
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210 in Figure 2. The fifteen leads, some of which are 
blank, end in pins in the connector which is a molded 
over, shielded, triple row, 15 position, subminiature D, 
straight male plug. The leads are labeled and identified 
in a table indicated generally at 212 next to the repre- s 
sentation of shell connector 210. The monitor contains 
a suitable female connector for receiving the male shell 
connector 210. 

[0029] The monitor 122 in Figure 1 is preferably ca- 
pable of displaying at least VGA quality data and video. 
At least 640 by 480 pixels of resolution are displayable 
on the monitor. Alternative monitors of higher quality, 
such as SVGA providing an even greater number of pix- 
els are also used in a further embodiment. Many com- 
mon graphics cards support multiple such formats, pro- 
viding great flexibility. The tube size is 33 inches with a 
diagonal viewing size of 31 inches. An alternative tube 
size of 29 inches with 27 inch viewing area is lower cost 
and more suitable for an entry model entertainment sys- 
tem. Monitor 122 preferably contains an analog tube 
with an aspect ratio of 4 by 3, supports VGA input, has 
a dot pitch of approximately .8 to .95 millimeters for the 
33 inch tube and .65 to .8 millimeters for the 29 inch tube 
with a misconvergence of 1 to 1 .5 millimeters, a band- 
width of 1 5 Mhz, a brightness of about 33 FL. One CRT 
which may be used is manufactured by Mitsubishi, hav- 
ing a model and type number of M79KKZ111X. The 
above specifications may easily be modified for larger 
tube sizes, but are designed to provide optimal viewa- 
bility from a distance of less than two to about four me- 
ters for a combination of data and high quality video. If 
the viewing distance is desired to be less, the tube size 
and dot pitch should be decreased. If the tube size is 
not decreased, more pixels would need to be displayed 
for adequate viewing of data. SVGA monitors providing 
more lines would be more appropriate. Standard digital 
monitor controls to control brightness, contrast, vertical 
and horizontal sizing and positioning, on/off (rest/ 
resume) are also provided, with both a user accessible 
manual control panel, and circuitry for receiving control 
information from personal computer 18 in via monitor 
cable 120. Further embodiments of monitor 22 include 
larger displays of 35 and 40 inches viewable and LCD 
large projection screen type displays. Both aspect ratios 
of 4:3 and 16:9, commonly referred to as wide screen 
are supported. 

[0030] Further detail of the functional blocks of system 
118 are shown in Figure 3. A processor 310 resides on 
a system board containing an industry standard PCI bus 
312. A random access memory 314 is coupled to both 
the processor 310 for direct access, and to the PCI bus 
31 2 for direct access by other components also coupled 
to the PCI bus 312. 

[0031] The other components comprise a receiver 
316, video graphics adapter, VGA converter card 318, 
sound card 320 and modem 322. An RF receiver 324 is 
coupled to standard keyboard and mouse ports, which 
in turn are coupled through a standard keyboard/mouse 
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adapter to an ISA bus 326 to processor 310. Both key- 
board 1 26 and handheld remote 1 24 transmit RF signals 
identifying the key pressed, as well as a signal identify- 
ing the source of the key signal. The RF signals are typ- 
ically in the megahertz range, but can also be IR or other 
suitable form of radiation. RF signals have the advan- 
tage over infrared "IR" signals in that they are not inter- 
rupted by someone walking between the remote and the 
receiver. This is especially important during a drag and 
drop type of activity. If the signal is interrupted for exam- 
ple, a needed document might be dropped on a trash 
can icon, causing the document to be unintentionally de- 
leted. Light source interference and jamming of other I R 
receivers is minimized by using RF signals. It may also 
be used in a different room from the receiver. 
[0032] RF receiver 324 receives the RF signals, which 
provide indications of the keys being pressed along with 
the identity of the remote control device sending the sig- 
nal. RF receiver 324 comprises an ISA board or module 
plugged into both standard keyboard and mouse ports. 
The board contains RF receiver circuitry which receives 
the RF signals, decodes them and routes them to the 
appropriate port for processing. A system controller pro- 
gram running on processor 310 supervises software 
drivers which are programmed to distinguish between 
the sources, and control which program the remote key 
signals affect. If the handheld remote is activated, the 
key signals usually would control what channel is being 
displayed, or cause a recorded program to fast forward, 
play or reverse. It could however be selected to move 
to the next image in a program designed to display pic- 
tures taken on a digital camera. Keyboard keys are more 
likely to control a computer program application such as 
a word processor, spread sheet or electronic mail pro- 
gram. However, the television like controls might be 
used to override the remote hand held television con- 
trols in channel selection. 

[0033] Further elements of the preferred embodiment 
of the present invention include a tape drive 330 for 
backup of data and storage of video information, such 
as a movie or other program, a fixed disk drive 332 for 
storing programs and data, a CD ROM drive 334, and a 
diskette drive 336, all as commonly known in the per- 
sonal computer art. A parr of speakers 338 and 340 are 
also provided. A power supply and associated control 
circuitry is indicated at 342, and is coupled to the RF 
receiver 324 to receive signals representative of power 
on and power off commands from the remote control de- 
vices. Power circuitry 342 maintains power to the RF 
receiver 324 even when the rest of the system is shut 
down to ensure that the power on signal is received and 
executed. To avoid accidental powering off of the sys- 
tem, two consecutive power off signals must be received 
before the system is powered down. 
[0034] In one preferred embodiment, processor 310 
is a 100 mhz Pentium processor, RAM 314 comprises 
a minimum of 16 megabytes, disk drive 332 is a 1 .5 gi- 
gabyte IDE hard drive, the CD ROM drive 334 is a quad 
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speed, 3 disc changer, and the fax/modem is a standard 
28.8 k brts-per-second {or "KBAUD") modem. It should 
be noted that components in personal computers are 
getting faster, smaller and cheaper with higher capacity. 
It is easily anticipated that larger memories and faster 
modems and processors will be preferable over the next 
20 plus years. In an alternative preferred embodiment, 
a very high speed processor 310 is used, and receiver 
31 6 simply comprises circuitry to transform received sig- 
nals into a digital format. The remainder of the functions 
of the receiver 31 6 and VGA card 31 8 are performed by 
software routines to receive, tune multiple simultaneous 
channels, decompress, perform error checking and cor- 
rection and convert the digital signals into digital VGA 
format. The VGA card 318 in this embodiment simply 
comprises a digital to analog converter. 
[0035] Receiver 316 is shown in further detail in Fig- 
ure 4. A tuner 410 receives the direct broadcast signal 
from antenna 114 via standard coaxial cable 116. The 
broadcast signal is 150 channels of high-quality televi- 
sion, including data, compressed in accordance with 
motion picture expert group, MPEG-1 standards with 
MPEG-2 expected to be available in the near future. The 
information is carried on an approximately 1 2 gigahertz 
carrier, and the receiver 316 selects channels from the 
carrier and performs analog to digital conversion of the 
signal. A demodulator 412 is coupled to tuner 410 for 
demodulation of the digital signals. Forward error cor- 
rection is provided via standard Viterbi and Reed-Solo- 
mon algorithms at block 414. The output of block 414 
comprises an encrypted digital signal, in one embodi- 
ment encrypted in accordance with data encryption 
standards °DES.° While it is not important to precisely 
reproduce the video signal, it is much more important to 
get the data such as computer programs and financial 
information accurately. The above error correction algo- 
rithms are designed to reduce the error rate for data to 
10 -12 errors per byte of data. For video and audio, an 
error rate of 10" 8 is acceptable. The error corrected en- 
crypted digital signal is supplied to a decryption and de- 
multiplexing block 416. Block 41 6 is coupled to a condi- 
tional access card 418 which provides the key for de- 
crypting the digital signal. Upon separating the multi- 
plexed digital decrypted signal, it is provided as digital 
MPEG conforming signals via a connector 420 to PCI 
bus 312. 

[0036] In operation, when processor 310 executes a 
command, such as changing a channel, it sends the 
command over the PCI bus 312 to receiver 316, where 
tuner 41 0 tunes in a different channel, and the video sig- 
nals are processed and sent on to VGA card 318 and 
sound card 320. Once on PCI bus 31 2, the digital MPEG 
signal may follow several different courses. In one em- 
bodiment, a buffer is allocated from RAM 31 4 to hold a 
user selected amount of compressed video data or in- 
formation comprising computer programs. The same 
buffer concept may be applied to disk drive 332, which 
is useful for holding an even larger amount of informa- 



tion. Tape drive 330 is preferably an 8 millimeter tape 
device, and is useful for storing entire programs of data 
or MPEG compressed video/audio information. The 
tradeoffs for each storage device are clear, with the cost 

5 of storage per megabyte increasing with the speed with 
which it may be retrieved. Hence, while RAM provides 
very fast access, it is a limited resource, and does not 
make sense to use for much more then a few seconds 
of video related data. Also, it is a transitory memory in 

io that it does not persist if power is removed. It is most 
useful for buffering about 10 seconds worth of video in- 
formation. While it is not possible to predict how long a 
block of data will play when converting to video, 1 0 sec- 
onds is about 1 5 megabytes of data. The tape drive 330 

1$ is the cheapest form of data storage, but is not randomly 
accessible. In other words, it can take some time for the 
tape to move to the right place before desired data can 
be retrieved for playing. However, it does provide the 
most cost effective storage for linear playback of movies 

20 and television shows. A disk drive 332 is has an average 
access time of about 10 milliseconds, making it a nice 
tradeoff between tape and RAM for buffering portions of 
video information and allowing the user to select and 
quickly play back desired buffered video. It, like tape is 

25 also persistent. 

[0037] When the MPEG data is buffered, a FIFO type 
of buffer is used, with new information written over the 
oldest information when the buffer is full. Through use 
of the television and VCR remote controls on hand held 

30 remote 124 and keyboard 126, VCR-Iike instant replay 
functions are provided from the buffered MPEG data. 
The buffered data is sent back under processor 31 0 con- 
trol via the PCI bus 31 2 to the VGA card 31 8 for display 
on monitor 122. 

35 [0038] The VGA card 318 is now described with ref- 
erence to Figure 5. In Figure 5, a controller 510 is cou- 
pled to the PCI bus to receive MPEG encoded video, 
and other normal personal computer display information 
such as graphics and text. If controller 510 detects 

40 MPEG data on PCI bus 312, it routes it to a decoder 51 2 
with associated dynamic random access memory of 2 
megabytes, DRAM 514. Decoder 512 decodes the 
MPEG data in accordance with MPEG standards. A 
commercially available chip from SGS -Thompson Mi- 

45 croelectronics, part number ST13520 is one such de- 
compressor chip which performs the decompression. 
DRAM 51 4 is used as a buffer to assist in the decoding, 
since large amounts of data are required at one time to 
decode MPEG data. Audio information from the decod- 

50 ed MPEG data is provided to a header 51 6 for transmis- 
sion to the sound card 320. The decoded video signal 
in YUV color encoding is provided back to controller 51 0 
which then places the video information into a dynamic 
random access memory or video random access mem- 

55 ory, VRAM 518. A converter 520 retrieves the informa- 
tion from VRAM 518 and generates standard analog 
VGA display signals on a cable adapter 522 which 
mates with shell 210 in Figure 2 for display. 
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[0039] Other audio video inputs are provided on VGA 
card 318, including a standard cable connector at 524 
coupled to a video tuner circuit 526. Tuner 526 provides 
both an audio output on line 528 to header 516, and an 
audio video signal to a video decoder 530 via line 532. 
Line 532 is also coupled to a video multiplexer 540, 
which selects one of at least two NTSC compatible au- 
dio video signals it receives to an audio video out panel 
connector 542. Video decoder 530 also receives audio 
video inputs from further panel connectors, comprising 
RCA jack 544, S-video pin 546 and a second RCA jack 
548. The video signals provided on these lines are de- 
coded by decoder 530 into YUV video output on line 
550, which also receives decoded MPEG signals from 
decoder 512. Both these signals are available for dis- 
play by VGA display via controller 510 without conver- 
sion to NTSC. An alternative is to route the signals on 
line 550 to a YUV to NTSC converter 552, which feeds 
video multiplexer 540 for display on a standard televi- 
sion of NTSC signals. However, conversion to NTSC re- 
sults in an inferior picture being generated from what is 
received in either S-video or from the antenna 114 as 
represented by the MPEG signals on PCI bus 312. By 
not converting to NTSC, the entire transmitted image 
may be displayed. Prior art NTSC conversion lead to a 
cropping of the image to ensure that the image present- 
ed was not degraded at the edges. The present inven- 
tion provides the ability to scale for provision of the entire 
transmitted image without quality loss at the edges, 
since it provides a digital video signal. No overscan is 
required as is needed to ensure smooth display borders 
for NTSC analog transmissions. 

[0040] Sound card 320 is shown in further detail in the 
functional block diagram of Figure 6. Both FM synthesis 
and wavetable synthesis are provided at 610 and 612 
respectively. Their outputs are mixed or multiplexed at 
614 and provided to a mixer and coder/decoder 616 
which provides a line out 618 containing SoundBlaster 
compatible output for connection to standard speakers 
if desired. In a further embodiment, surround sound 
compatible output is provided. Mixer 616 also has a mi- 
crophone input line 620, a CD audio digital line in 622 
one embodiment, and a CD audio analog line in 624. A 
multiplexer 626 also multiplexes multiple input lines into 
mixer 616. A line in 628 and two audio/video lines 630 
and 632 are multiplexed by multiplexer 626, as are sig- 
nals received from header 516 via lines 634 and 636. 
Line 634 is coupled through header 516 to tuner 526, 
providing an audio signal from channels on cable con- 
nector 524. Header 516 is also coupled to MPEG de- 
coder 512 to provide MPEG PCM (pulse-code modula- 
tion) audio through digital to analog converter 640 to line 
636. Lines 636 and 634 are also coupled through a fur- 
ther multiplexer 642 to provide a line out of VCR com- 
patible audio on a line 644. 

[0041] Figure 7 shows multiple ports available on the 
back panel of the personal computer 118, and on the 
cards shown in Figures 4, 5 and 6. The back panel con- 



nections are shown generally at 710. The audio video 
inputs comprise RCA jack 544 and audio left and right 
speaker connectors 630 for receiving audio video input 
from a VCR or game machine, S-video pin 546 and aux- 
s iliary RCA jack 548 for receiving audio video input from 
a VCR, camcorder or laserdisc and left and right audio 
connectors 712. Audio video out connectors 542 and 
644 are available on the back panel 710 for coupling to 
a VCR for recording. Sound card 320 contains connec- 
ts tors 618, 620 and 628 on the mounting bracket, plus a 
game port 720. VGA card 31 8 contains the coaxial cable 
connection 524 and the VGA output port 522. Digital re- 
ceiver card 316 contains the coaxial cable connector to 
coaxial cable 116, and a slot for the conditional access 
is card 418 indicated at 720. Slot 720 may be a standard 
PCM/CIA slot (also referred to as CardBus or PC Card), 
or any other type of connector desired, such as one 
specified by News Datacom, who is providing such dig- 
ital satellite system (DSS) cards for settop boxes. By 
20 providing the above connectors and ports on the back 
side of the personal computer, they are accessible for 
easy wiring, but also out of view in the home entertain- 
ment center. 

[0042] The DSS signal on coax cable 116 also con- 

25 tains data relating to television programming scheduling 
and closed caption information. In some video broad- 
cast services, the closed caption information is con- 
tained in the vertical blanking interval of video signals. 
This information is captured by the receiver 316 and 

30 separated out from the video and audio signals, and pro- 
vided on the PCI bus to RAM 324 where it is accessible 
to processor 31 0. It can also be stored on any other stor- 
age device capable of storing text or other digital data. 
As shown in Figure 8, the text is stored directly into a 

35 database 81 2 on RAM 324 or disk drive 332. In one pre- 
ferred embodiment, database 81 2 comprises flat files of 
the entire text provided by receiver 31 6. No organization 
is applied to it other than sequential as received. A 
search engine 814 running on processor 310 accepts 

40 user queries indicated at 816 in the form of key words. 
All standard commercial database query functionality, 
such as proximity searching, query by example, wild- 
card letters, etc are applicable. Search engine 814 then 
applies the query to the database 812 and supplies the 

45 results back through the VGA card 318 for display. The 
data is preferably formatted as specified by the user, 
most likely in terms of the title of the program, the time 
that it will be on, and the channel that it will be on. Further 
information, such as descriptions of the program, and at 

50 least partial credits including director and actors may al- 
so be specified to be provided by the user. Closed cap- 
tion information is stored separately from the program- 
ming information and may be queried separately. Where 
a separate data channel contains all the closed caption 

55 information for the channels containing video informa- 
tion, it is easy to store the closed caption information for 
all the channels. However, if it is required to decode 
each video MPEG channel, then only the closed caption 
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information from one channel at a lime is stored. An auto 
surf function cycles through desired channels, picking 
up portions of closed caption information, which can 
then also be searched. This is very useful when looking 
for current event type programming. Perhaps a user is 
interested in a particular place, or when a particular fea- 
ture on a desirable topic starts. A query to review all the 
current and past mentions of the place or feature during 
live programming can quickly alert the user to broad- 
casts satisfying the query. Where closed caption is not 
supported, the sound track from video is fed into a 
speech recognition program 820 running on processor 
310 which recognizes at least a few words from current 
television programming, and will improve with time and 
advancement in linguistic parsing. For now, only the 
words that are recognized are fed into yet another par- 
tition of the database which can be independently 
searched. 

[0043] Various views of the hand held remote control 
1 24 are shown in Figures 9a, 9b, and 9c. A 1 9 millimeter 
optical trackball 910 is integrated into the remote, and 
functions just as any other pointing device for personal 
computers, generating cursor control signals that are 
transmitted to the personal computer 118. In a further 
preferred embodiment, the cursor control device is a 
miniature joystick shown at 911 in Figure 9C, that is op- 
erated by a finger being placed on top of the stick and 
pushing in the direction of desired cursor movement. 
Selection buttons, or mouse clickers are provided at 91 2 
for the user to press to select functions on the personal 
computer that the cursor is touching. An additional trig- 
ger like selection button is provided at 91 3, which is con- 
venient for use by an index finger if holding and pointing 
the remote in a natural position. It is also useful as a 
pseudo trigger for many games, and for one handed 
dragging and dropping of icons. 

[0044] In one embodiment, as shown in Figure 9C, a 
microphone 1244, an earphone 1242, and an RF trans- 
ceiver are included in remote control devices 1 24, pro- 
viding a cordless-telephone functionality, with PC 118 
being the base unit and remote control 124 being the 
remote unit. In another such embodiment, as shown in 
Figure 10, a microphone 1244, a speaker 1242, and an 
RF transceiver are included in remote control device 
126, providing a cordless-telephone functionality, with 
PC 118 being the base unit and remote control 126 be- 
ing the remote unit. Phone calls can be received or ini- 
tiated by activating a "phone" function by pressing one 
or more of the control buttons on the phone, such as 
simultaneously pressing buttons 922 and 928, which, in 
one embodiment, toggles function between TV and 
phone, thereby automatically muting the audio of the TV 
when phone function is desired. 

[0045] A power switch is provided at 914 to provide 
power-on/off functions for the monitor 122 and resume/ 
rest for personal computer 118. Channel control buttons 
916 provide the familiar television/VCR up and down 
channel control functions. Volume controls 918 are also 



provided, as is the standard number keypad in television 
remote controls indicated generally at 920. Further pro- 
vided are mute button 922, channel recall 924, FAV (fa- 
vorite channel or menu) button 926 and TV button 928, 
5 which serves to cycle the display through full screen dis- 
play of a television program, to putting it in a window, to 
hiding it completely. An additional function set control 
button 930 is used to select functions provided by an 
operating system beyond those normally provided to- 
10 day. Much as the "Ctrl" and "Alt" keys are used to select 
different functions, the function set button 930 is simi- 
larly used on the hand held remote 124 to select the 
functions defined by the operating system. FAV button 
926 may be unique to each family member, and com- 
15 prise a listing of the users favorite television programs, 
games, computer application programs, home pages on 
internet, or other interfaces into the electronic world. 
[0046] Hand held remote 1 24 also contains RF gen- 
erating circuitry coupled to all the keys and pointing de- 
20 vices for generating RF signals corresponding to the 
buttons pressed for reception by RF circuitry 324. The 
power of the RF signal is adjustable via a thumb wheel 
indicated at 934, which is coupled to further power ad- 
justing circuitry shown in Figure 12. Power is provided 
2S by a standard 9 volt cell 936, or multiple double "A" bat- 
teries, accessible via a removable panel 940. 
[0047] Remote keyboard 126, shown in further detail 
in Figure 10, is very similar to a MF II keyboard, except 
that the numeric key pad has been replaced with televi- 
30 s ion/VCR like remote control buttons, and a touchpad 
indicated at 1010. In addition, it contains a pair of func- 
tion set keys 1 01 2 and 1014 for invoking the same func- 
tions as button 930 on hand held remote 1 24. The tele- 
vision/VCR buttons include a power button 1016, vol- 
35 ume controls 1018, channel controls 1020, TVA/CR but- 
ton 1022, mute button 1024, a favorite channel/function 
button 1026 and a channel recall button 1028. In addi- 
tion, selection keys 1030 and 1032 are provided to se- 
lect function indicated by the cursor as controlled by 
40 touchpad 1010. Touchpad 1010 is integrated into the re- 
mote keyboard, and permits easy manipulation of the 
cursor by simply moving an object, such as a pen, stick 
or finger/finger nail across the pad in the desired direc- 
tion. It can be useful for performing signatures to vali- 
45 date transactions, or restrict access to files. By integrat- 
ing touchpad 1010 directly in the remote keyboard 126, 
there are no external connections, or sliding drawers to 
contend with, which could easily become clogged with 
grease, butter, sugar or any of the other messy things 
50 people eat while being entertained in a family entertain- 
ment center. The portion of the keyboard containing the 
television/VCR remote controls is preferably sealed, 
and impervious to being affected by such foods and 
drinks as are commonly found in a family room. Since 
55 the keyboard is more likely to be heavily used, a higher 
number of double "A" batteries are used. Four to eight 
provide a suitable length of operation. They may be re- 
chargeable, and an external power jack 1042 is provid- 
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ed to allow the keyboard to be plugged into standard 
electrical utility power supplies. 

[0048] As with the hand held remote 124, the key- 
board remote 126 comprises RF generating circuitry 
1040 to provide RF signals for reception by RF circuitry 
324 in personal computer 118. RF circuitry 1040 also 
adds on a keyboard identifier with the signals it trans- 
mits, which identifies each keystroke as originating from 
the keyboard. In one embodiment, it is a set of bits that' 
is unique to the remote device. This helps prevent inad- 
vertent interference from other owners of similar home 
entertainment systems from inadvertently controlling 
the users system. In another embodiment, the frequen- 
cy is shifted slightly from that emitted by the hand held 
remote, and RF circuitry 324 detects the bits, or the fre- 
quency shift and identifies the keystrokes as originating 
from either the hand held remote, or the remote key- 
board which is associated with the system. In yet a fur- 
ther preferred embodiment, multiple remotes are pro- 
vided, each with its own identifying frequency or code, 
including joysticks for controlling games. In this manner, 
each individual in the room can be controlling their ap- 
plication or program in a window, or be playing different 
parts in a game. Since all remotes would be sending the 
same signals to represent the same functions, the driv- 
ers for such remotes running on processor 31 0 need not 
differ. They need only be designed to handle multiple 
different sources of the keystrokes, button strokes, 
mouse, stick or touchpad signals. 
[0049] A high level flowchart showing how commands 
issued from different remote control devices are inter- 
preted by processor 31 0 to control different applications 
is shown in Figure 11a. When an application is started 
in a Windows 3.11 or 95 environment, it is initialized as 
shown at 1 1 1 0 to be associated with a particular remote. 
The keys or buttons from such remote are identified in 
groups of either "keyboard" or "TV" or "game" type keys. 
Game type keys would be those associated with the 
stick, trackball or mouse type of pointing devices. Thus, 
an application could be associated with game keys from 
the hand held remote for one player of a game, and 
game keys from the keyboard remote for a second play- 
er. Further remotes, or different groups from a remote 
could be used for further players. When RF circuitry 324 
receives signals from a remote, it identifies the com- 
mand, such as what key was pressed, and which remote 
device it came from to processor 31 0 at step 1112. Proc- 
essor 310 then identifies the application in a window to 
which is should be applied. If it is a presentation type of 
command, such as enlarging a window or opening a 
window as determined at 1116, the command is routed 
to the window manager for execution at 1118. If not, it 
is executed on the application that the group it is asso- 
ciated with was initialized to at step 1110. In further pre- 
ferred embodiments, individual keys are associated with 
applications, however, at least one group or key is al- 
ways associated with the underlying operating system 
to prevent a user from being locked out of other appli- 



cations. One further use of the above system is to assign 
TV/VCR controls to television programming associated 
with a window. In this manner, no cursor need be present 
in the window, blocking the television programming in 
s order to perform channel selection. In addition, if some- 
one else is watching a program in a different window, 
their channel selection controls will only affect their win- 
dow. 

[0050] A block diagram in Figure 11b represents ta- 

10 bles formed by a program manager to associate remote 
control devices and the input devices on the remote con- 
trol devices to programs. Programs, as used herein refer 
to computer application programs and television pro- 
grams, both of which are controllable by remote control 

75 devices. A first program 1122 is associated with a first 
remote controller, R1, whose input devices D1 and D2 
control the first program. D1 and 02 correspond to the 
alphanumeric keys, such as a computer keyboard key- 
set, or subset thereof , or a cu rsor control device, or even 

20 the television control pad previously discussed. Second, 
third and fourth programs 1124, 1126, and 11 28 are also 
associated with remote control devices, and in some in- 
stances multiple remote control devices. Fourth pro- 
gram 1128 is controlled by input device sets D1 and D2 

25 of remote R1 , and D1 and D2 of the second remote R2. 
The low level granularity of associating sets of keys to 
applications provides great flexibility for a multi-user 
home entertainment system. 

[0051] In a further embodiment, FM earphone head- 

30 sets are provided to enable each person to hear only 
the sound that is associated with their own window of 
programming. The sound associated with each program 
is either assigned to one of several standard FM fre- 
quencies and broadcast in low power, much like that in 

35 a drive-in movie theater, and each headset is tunable to 
the frequencies broadcast. In another embodiment, 
each headset is tuned to a different single frequency, 
and the user selects the windows whose sound will be 
broadcast on which frequencies. The top most window 

40 jn such a set of windows will have its audio so broadcast. 
[0052] Further detail of RF circuitry in the remote con- 
trol devices is shown in Figure 1 2. An input device, com- 
prising the keyboard or hand held remote is indicated at 
1210. When a key, touchpad command, trackball etc 

45 command is activated, it is provided to a decoder 1 21 2, 
which decodes the command into a signal representa- 
tive of the command to be transmitted. It also adds a 
header and check bits to the signal to be transmitted, 
indicating a unique identification of the remote. The 

50 identification in one embodiment is a digital signal which 
is unique for each remote control for one system and 
stored on an EE-PROM, while in a further embodiment, 
the code is an eight bit, or a 16 bit code which results in 
over 64,000 different combinations, making it unlikely 

55 that neighbors within range will have remotes with codes 
that will control a user's system. The unique identifier 
may also be represented by selecting a different fre- 
quency for each remote control device. The system us- 
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es this unique identification as described above to de- 
termine which program should be affected by the par- 
ticular command issued from the particular remote that 
issued it. 

[0053] The Decoder 1212 provides a decoded signal 
to an FM signal source and modulator 1214, which in 
one embodiment generates a desired RF signal in the 
900 megahertz region of the electromagnetic spectrum. 
This signal is provided to a power amplifier 1 21 6 : which 
amplifies the RF signal and provides it to an antenna 
1218 for transmission to the system. The power ampli- 
fier 1216 consumes most of the power in the remote 
control device. A potentiometer 1222 is provided to re- 
duce the gain of the amplifier so that it is not always 
amplifying the signals at the highest power level. Since 
users will vary the distance they are from the system, 
there is no need to always transmit at the maximum 
power level. If a user is close to the system, the user 
may adjust the power level downward by turning the 
thumb wheel on the remote in the appropriate direction 
until the system no longer receives the transmissions. 
In one embodiment, the receiver in the system detects 
the signal strength received, and provides visual feed- 
back on the display to assist the user in setting the power 
level to a level where no errors in transmission due to 
low power signals are likely to result. Such signal power 
level detectors are well known in the art, and one exam- 
ple is shown in US Patent No. 5,193,210. In a further 
embodiment, the RF receiver 324 also comprises an RF 
transmitter, and provides an RF signal representative of 
the power level back to the remote, which is received by 
a receiver antenna 1 224. Antenna 1 224 is coupled to a 
receiver/demodulator/ decoder 1226 which decodes the 
signal and provides a digital signal representative of 
transmitted signal strength back to a power control cir- 
cuit 1228. Power control circuit 1228 is coupled to the 
potentiometer 1222 for adjustment of the gain of power 
amplifier 1216 based on the signal strength feedback 
from the system. Power control circuitry 1228 is also 
coupled to the input device, to sense when commands 
are entered. It is also coupled to the other components 
to control when they are supplied power. During touch- 
pad and trackball operation, power is supplied continu- 
ously to all the electronics. However, after a predeter- 
mined period of time, approximately 1 second : with no 
further commands being sensed, the power control cir- 
cuitry 1228 cuts off power to most of the other circuitry, 
and only turns it back on within milliseconds when ac- 
tivity on the input device 1210 is detected. When other 
circuitry is powered off, the power control circuit remains 
active, along with the receiver 1226. The power control 
circuit 1228 buffers commands until the other circuitry 
is ready to process the commands. Since it turns back 
on quickly, there is no perceptible delay by the user. 
[0054] In a further embodiment, each input device 
command transmitted is acknowledged by the system 
with an echo of the command. When no acknowledg- 
ment is received, the power control circuitry 1228 in- 



structs the decoder to send the signal again, while in- 
creasing the power level until the system properly ac- 
knowledges the command. All other commands are 
buffered in the power control circuitry until successful 

5 transmission of the command, whereupon they are 
transmitted at the new adjusted power level. In one em- 
bodiment, the times for rebroadcast are randomly cho- 
sen, and prevented if the receiver 1226 detects trans- 
missions from another remote control device or the sys- 

10 tern to prevent interference. This is not done if each re- 
mote has its own transmission frequency, which is set, 
in one embodiment, by a DIP switch 1240. 
[0055] In yet another embodiment, the remote control 
devices are used as a "speaker phone," a hands-free 

is intercom-like connection to the telephone system. In 
conjunction with the modem telephone functions, the RF 
circuitry 324 transmits and receives in a manner equiv- 
alent to the base unit of a cordless phone. A speaker 
1 242 on the remote control device is coupled to the re- 

20 ceiver 1226, which receives RF voice from the RF cir- 
cuitry 324, and provides the received sound. A micro- 
phone 1244 is coupled to the decoder 1212 for trans- 
mitting sound created by the user. Receiver 1226 and 
decoder 1 212 operate in conjunction as the handset of 

25 a standard cordless phone. In a further embodiment, the 
earphone headsets are used in place of the speakers 
for privacy. In one embodiment, a headset jack is pro- 
vided in the remote control device as part of the block 
indicating speaker 1 242 and standard headsets may be 

30 used. 

[0056] When the user receives a telephone call, a 
message appears on the display with the identity of the 
calling source if caller ID is provided by the telephone 
service selected. This allows easy interface intoavaila- 

35 ble databases to "pull" up further information about the 
caller stored on the system. A key 931 on the remote is 
used to answer the call. The keypad is used to enter 
numbers, with the modem providing standard DTMF 
(dual-tone, multiple-frequency) tones. 

40 [0057] The remotes 124 and 126 also contain jacks 
942 and 1044 for game controller input. A standard per- 
sonal computer analog game port is provided, or in con- 
junction with the RF transceiver capability of the remote 
control devices, a bi-directional digital port is provided 

45 from jacks 942 and 1044. 

[0058] One example of the advantages of having a full 
function computer operating in conjunction with broad- 
band video is that it opens up the power of a personal 
computer to control the video streams and advanced us- 

50 er functions. The interface to the broadband video is 
much more user friendly. In Figure 13, one example is 
shown, with a standard television like schedule indicat- 
ed generally at 1 31 0. It comprises a time line across the 
top, starting at 8 PM and progressing to midnight. Four 

55 channels, A, B t C and D are shown, but many more may 
be available. Other programs, such as games and word 
processors which may be selected in standard double 
mouse click fashion are also shown. Both the time 
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frames and the number of channels shown may be mod- 
ified by the user enlarging the window using standard 
Windows based navigation techniques. Multiple cells, or 
programs are shown on each channel, and are repre- 
sented as a suffix of the channel letter for discussion 
herein. In actuality, program titles and descriptions ap- 
pear be inserted in each cell. By clicking on a cell with 
the right mouse button, further details appear in an ex- 
panded version of the cell. 

[0059] Several icons are tied to functions controlled 
by the system. A record icon 1 320 is tied to either a sep- 
arate video cassette recorder, the tape drive, or the disk 
drive to record selected channels. A program cell may 
be indicated for recording by dragging the cell with a 
mouse control and dropping it onto the record icon. Sim- 
ilarly, a reminder may be set by dropping a program cell 
onto a remind icon 1322. If a pay per view program is 
desired, one simply drags the program cell, which is per- 
haps outlined in green, over on top of a buy icon 1324. 
The buy icon is also used when viewing a home shop- 
ping channel, or a catalog in a similar manner. To view 
a primary program, a user either double clicks on a cell, 
or drags a cell to a view icon 1 326 and drops it there. To 
place a program into a picture in picture format, a user 
drags a cell onto a PIP icon 1 328. The picture in picture 
window may then be resized like any other window, or 
moved to another area of the display. All the icons may 
also be arranged in an L-shape surrounding a primary 
channel being viewed so that the icons do not interfere 
with the video images being displayed from the primary 
channel. 

[0060] In one embodiment, each remote control de- 
vice controls a different cursor, shown as R1 and R2 on 
the screen in Figure 1 3. When the cursor is used to se- 
lect a program, it becomes the primary controller for that 
program. The keys on the remote are automatically 
mapped into the program selected. The keyboard how- 
ever, retains control of the task list, and is capable of 
selecting a program and becoming the primary control 
device for that program to the exclusion of the hand held 
remote control device. 

[0061] In Figure 13, icons E1 and E2 represent re- 
mote earphones. The personal computer sound card 
320 also contains a multi frequency FM transmitter 646 
with antenna 648, and has the capability to generate 
separate sound tracks for each window being displayed 
on the monitor. It assigns each to one or more sets of 
earphones and transmits a local FM signal or broadcast 
IR or RF which is received and played by the earphones 
set to the right channel. The earphones have tuning cir- 
cuitry that allows them to be set to a desired channel, 
or they may be fixed to different frequencies. The user 
drags the appropriate icon over to the program having 
the desired sound track, or to the remote that the user 
is controlling and drops it. If dropped on a program, the 
sound card transmits the sound for that application on 
the frequency associated with the earphones which are 
tuned to that frequency. If it is dropped on a remote con- 



trol device, the top window associated with that remote 
has the sound associated with it transmitted. 
[0062] A first screen display provided on monitor 122 
to users is shown in block diagram form in Figure 14a. 
5 The display comprises a set of icons which are tied to 
underlying functions in a Microsoft Windows95 or down 
level version operating environment. This front end is 
specifically designed to be a replacement shell for the 
normal Windows operating environment to make it user 
friendly to a family. It acts as an application manager, 
allowing the user to launch other applications and utili- 
ties from within it. The front end is organized into the 
following areas, each of which leads to further menus: 
Entertainment, Information Services, Productivity, and 
Logon/Help/Configuration controls. The front end utiliz- 
es Win32c application program interfaces, and operates 
both as a shell and as a stand-alone application. It sup- 
ports drag and drop and is Win95 logo compliant. 
[0063] Further icons on the first screen comprise a lo- 
gon icon for bringing up a dialog box asking for the user 
name and password and a help icon for bringing up a 
context sensitive help engine with a data file which is 
related to the screen where the help icon was selected. 
The dialog box for the logon contains an option for a 
default, or family logon which may not require a pass- 
word. 

[0064] The front end splits the integrated video 
processing, audio processing and data processing func- 
tionality of the entertainment system into different areas 
of similar functionality as show in the block diagram of 
Figure 14b, comprising an entertainment icon 1410, an 
information services icon 1412 and a personal produc- 
tivity icon 1 41 4. Each of these icons, when activated by 
clicking, or from a task list invoke further menus. An en- 
tertainment menu in a window on the monitor is shown 
in Figure 14c, comprising selections such as Microsoft 
Home Theater, CD audio, Digital Video, IR Blaster and 
Games, all of which may be launched from this window. 
The Games icon provides a user configurable games 
menu, which has the capability of being user aware, pro- 
vided the user identified himself or herself at login. The 
person logged on is also noted at the bottom of the win- 
dow. Each user is then above to have their favorite 
games listed when they are logged in. A home icon or 
control button is active, and takes the user back to the 
main menu. Help controls are also active, and take the 
user to context sensitive system and help information. 
[0065] The Information Services icon 1412 leads to a 
further Information Services Menu as shown in Figure 
14d. Many commercially available information services 
are launchable, as well as telephony related functions 
tied to the modem, such as voice messages, fax viewing 
and mail readers. 

[0066] The Personal Productivity icon 1414 leads to 
a Personal Productivity menu in Figure 14e, where per- 
sonal productivity software is launchable. While shown 
as a text based list, the applications may also be repre- 
sented by icons. 
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[0067] A configuration menu is shown in Figure 14f 
and is found through the first screen display. Cancel is 
the active button in this menu due to the potential to ad- 
versely affect the look and operation of the entertain- 
ment system. A user can change the front end to essen- 
tially a computer program based interface, change the 
clock of the system, browse the secondary storage for 
other applications which can be dragged and dropped 
onto different menus, and remove applications from dif- 
ferent menus. 

[0068] One embodiment, implemented on a circuit 
card or cards for providing video conferencing via a pub- 
lic switched telephone network is shown generally at 
1510 in Figure 15. Broken line block 1511 implements 
an industry standard, such as the proposed ITU-T (In- 
ternational Telecommunications Union-Telecommuni- 
cations) standard, and each element described herein- 
after within block 1511 implements the standards that 
are identified in the element block. Input/output devices 
comprising a microphone 1512 and speaker 1514 are 
coupled to a signal converter 1516. Converter 151 6 con- 
verts signals from the microphone to digital signals, and 
digital signals to analog speakers for driving the speaker 
1514. Converter 1516 is coupled to an echo canceling 
device 1 51 8 for reducing feedback between the speaker 
and microphone. An audio coder/decoder 1520 is cou- 
pled to both the canceling device 1518 and converter 
1516, and to a delay circuit 1522, which in turn is cou- 
pled to a multiplexor/demultiplexor 1524 for processing 
the audio signals. Multiplexor 1524 is in turn coupled to 
a modem 1526, which has capability for both sending 
and receiving data on a public switched telephone net- 
work ("PSTN") indicated at 1528 in either analog (such 
as a modem connected to an analog "POTS" or plain 
old telephone system) or digital (such as a digital ISDN 
connection) form. 

[0069] A video camera 1532 (which can be a stand- 
alone video camera, a commercially available camcord- 
er, or other imaging device) is coupled to suitable video 
inputs on back panel 710, and is used to provide a video 
feed to a color space convertor/graphics display module 
1535, which provides a further video signal to a video 
coder/decoder 1 536, which is coupled to the multiplexor 
1 524. Video signals received from the camera are com- 
pressed by the codec (coder/decoder) 1536, and then 
transmitted over the telephone network by modem 
1526. Video signals received from the network by mo- 
dem 1526 are demultiplexed, decompressed and turned 
into signals (in one embodiment, into VGA signals) for 
display on a monitor. In addition to providing the ability 
to perform video conferencing with other compatible 
systems over a telephone network, several data-ex- 
change protocols are supported at a data converter 
1540, which is coupled between the multiplexor 1524 
and a data storage device 1542 containing data gener- 
ated by a user application. A system control icon 1 544 
represents the ability of the operating system of a com- 
puter, such as the computer comprising the home en- 



tertainment system, to control the elements of the video 
conferencing circuitry. System control 1544 is coupled 
to a system control block 1546, which implements 
standard H.246 and in turn is coupled to both the multi- 
5 plexor 1 524 and modem 1 526 to provide operator con- 
trol thereof. 

[0070] A further embodiment of a video conferencing 
aspect of the home entertainment system is shown in 
Figure 16 generally at 1610. Common components of 
to the home entertainment system are numbered the same 
as in previous figures. In this implementation, a plain old 
telephone system ('POTS") connection 1612 (which is 
alternatively a digital connection such as ISDN into the 
PSTN) can also is used for the video, sound and data 
*5 signal transmission. Other users to be connected by vid- 
eo conference are represented at 1614. A camcorder 
1616 (which can be a stand-alone video camera, a com- 
mercially available camcorder, or other imaging device) 
is used to provide the audio/video feed via the back pan- 
el inputs 710, where the video and audio are then pro- 
vided to the sound 320 and converter 31 8 cards for dig- 
itization. The digitized signals are then sent through the 
system bus to the modem 322 for transmission. Re- 
ceived signals via the modem are sent to the CPU, 
sound card, and video card for decompression and/or 
playing on monitor 122 and/or a stereo/speaker combi- 
nation 1620. Elements indicated with broken lines, are 
advanced features which are easily implementable. 
They include a voice capability coupled to the sound 
card 320 and modem 322 for providing a separate voice 
channel when video conferencing is not desired. A set 
of amplified speakers are indicated at 1624 which are 
driven directly by the sound card 320 with no need for 
independent amplification. A digital camera with micro- 
phone indicated at 1628 is coupled directly to a digital 
signal processor (DSP) with mixing and decoding func- 
tions indicated at 1 630. The DSP 1 630 is coupled direct- 
ly to the system bus 312. Finally, a video cassette re- 
corder 1632 is coupled to the converter card 318 for re- 
cording. 

[0071] While the system has been described in terms 
of a personal computer, it is easily modified to encom- 
pass a settop box version, where all the circuitry is inte- 
grated into one or two cards in a box designed to sit on 
top of a television having VGA input. In another version, 
all the circuitry is included inside of the television chas- 
sis. 

[0072] In one embodiment, full multi-media signal 
sourcing and destinationing of audio/video/digital-data 
(AA//D) broadcasts is provided for. Referring to Figure 
1, one embodiment of signal 116 from satellite dish 114 
provides digital AA//D signals from such sources as Di- 
rectTV or Primestar. In another such embodiment, sig- 
nal 1 1 6 provides analog A/V such as NTSC antenna sig- 
nals. In another such embodiment, signal 1 57 from cam- 
era 1 56 provides analog AA/ such as NTSC audio/video 
signals. In further embodiments, signal 175 from cable 
source 174 provides analog and/or digital AA//D. I fur- 
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thersuch embodiments, signal 1631rom PSTN 162 pro- 
vides data or phone signals such as ISDN or POTS sig- 
nals. In one set of such embodiments, computer 11 8 is 
programmed to automatically record analog signals, 
such as television programming, onto recordable me- 
dia, such as video tape, in VCR 172 coupled to cable 
173. In another such set ot such embodiments, compu- 
ter 118 is programmed to automatically record digital 
signals, such as digital television programming or CD- 
ROM-type audio, onto recordable media, such as re- 
cordable compact disks, in CD jukebox 168 coupled to 
cable 169. CD jukebox 1 68 also plays CDS or CDROMS 
for use elsewhere. In another such embodiment, signals 
are sent to stereo-surround sound system 158 for audio 
output to one or more speakers 160, and on cable 151 
to TV 1 50. In one such embodiment, earphones 1 54 on 
cable 155 and gamepad 152 on cable 153 provide ad- 
ditional input/output through remote control 126. Home 
network 164 is "smart wiring" used to transmit data and 
control within the home, coupled by cable 165 to com- 
puter 118. VideoBlaster 170 provides video-signal 
processing on cable/connector 171. Cables 175, 116, 
163, 157, 151, 173, 171, 169, 155, and 153 can be wired 
coupling or wireless (such as RF or IR signals without 
wires). 

[0073] It is to be understood that the above descrip- 
tion is intended to be illustrative, and not restrictive. 
Many other embodiments will be apparent to those of 
skill in the art upon reviewing the above description. The 
scope of the invention should, therefore, be determined 
with reference to the appended claims, along with the 
full scope of equivalents to which such claims are enti- 
tled. 



Claims 

1 . A remote control device (1 24, 1 26) for an entertain- 
ment system comprising: 

a plurality of keys (912-930 and 1012-1032) for 
selecting symbols and functions; and 
electromagnetic frequency generating circuitry 
(932, 1040) coupled to the plurality of keys for 
transmitting to the system keystroke identifying 
signals representative of the selected keys, 

characterised in that the electromagnetic fre- 
quency generating circuitry is operable to add to 
each keystroke identifying signal a respective de- 
vice identifying signal for uniquely identifying to the 
system the remote control device from which said 
signals are received. 

2. A remote control device as claimed in claim 1, 
wherein the device is a keyboard (126) for a per- 
sonal computer 



3. A remote control device as claimed in claim 2, 
wherein the plurality of keys comprise keys for se- 
lecting alphanumeric symbols and cursor control 
functions associated with the input of text and con- 

s trol of personal computer applications, and further 
comprise additional dedicated keys for selecting tel- 
evision control functions. 

4. A remote control device as claimed in any preced- 
10 ing claim, the remote control device comprising a 

hand held remote control (124), and wherein the 
plurality of keys comprise a numeric keypad (920) 
and additional dedicated keys for selecting televi- 
sion control functions. 

15 

5. A remote control device as claimed in any of claims 
3 or 4, wherein the additional dedicated keys for se- 
lecting television control functions comprise chan- 
nel up and channel down keys (916, 1020). 

20 

6. A remote control device as claimed in any of claims 
3 to 5, wherein the additional dedicated keys for se- 
lecting television control functions comprise volume 
up and volume down keys (918, 1018). 

25 

7. A remote control device as claimed in any of claims 
3 to 6, wherein the additional dedicated keys for se- 
lecting television control functions comprise a mute 
button (922, 1022). 

30 

8. A remote control device as claimed in any of claims 
3 to 7, wherein the additional dedicated keys for se- 
lecting television control functions comprise a TV 
key (914, 1016) for cycling the entertainment sys- 

35 tern through multiple video display states. 

9. A remote control device as claimed in claim 8, 
wherein the display states comprise: 

40 a full screen display state; 

a window screen display state; and 
a hidden display state. 

1 0. A remote control device as claimed in any of claims 
45 3 to 9, wherein the additional dedicated keys for se- 
lecting television control functions comprise an on/ 
off key (914, 1 01 6) for controlling the entertainment 
system's use of power. 

so 11. A remote control device as claimed in any preced- 
ing claim, wherein a signal transmitted in response 
to one of said keys being pressed is representative 
of an eight bit code constituting said device identi- 
fying signal, a multi-bit identifying signal represent- 

ss ative of the key being pressed, error detection and 
correction bits, and at least one parity bit to ensure 
accurate reception by the entertainment system. 
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12. A remote control device as claimed in any preced- 
ing claim, wherein the electromagnetic frequency 
generating circuitry is operable to generate said sig- 
nals to be transmitted in the radio frequency range 

so that the receiver does not need to be located in s 
direct line of sight with the transmitter. 

1 3. A remote control device as claimed in any of claims 
1 to 11 , wherein the electromagnetic frequency gen- 
erating circuitry generates said signals to be trans- io 
mitted in the infrared range. 

14. A remote control device as claimed in claim 1 , com- 
prising a touchpad (1010) integrated into a key- 
board, and wherein the plurality of keys comprise 15 
alphanumeric symbols and cursor control functions. 

15. A remote control device as claimed in claim 1, 
wherein the remote control is hand held and has a 
pointing device (91 0 : 911) for controlling a cursor 20 
displayed on the entertainment system, and where- 
in the plurality of keys comprise keys for selecting 
alphanumeric symbols and cursor control functions. 

16. A device as claimed in any preceding claim com- 25 
prising means storing the device identifying signal. 

1 7. Apparatus comprising an entertainment system and 
a plurality of remote control devices operable to 
transmit commands to the system, each device 30 
comprising respectively: 

a plurality of keys (91 2-930;1 01 2-1032) for se- 
lecting symbols and functions; and 
electromagnetic frequency generating circuitry 35 
(932-1040) coupled to the plurality of keys for 
transmitting signals representative of the se- 
lected keys and uniquely identifying the remote 
control device that transmitted the signals. 

40 

18. Apparatus as claimed in claim 17, wherein the en- 
tertainment system is computer based and supports 
independent control of a plurality of computer appli- 
cations simultaneously displayed on a display by 
routing received signals identifying the remote con- 45 
trol device to one of the plurality of applications and 
routes received signal identifying another remote 
control device to another one of the plurality of ap- 
plications. 

so 

19. Apparatus as claimed in any of claims 17 or 18, 
wherein the system is selectively operable to per- 
form computer system functions and television 
functions and wherein the keys are operable to se- 
lect symbols and functions representative of com- 55 
puter system commands and television control 
commands. 



20. Apparatus as claimed in any of claims 17 to 19 
wherein the signals identify the remote control de- 
vice by comprising a device identifying signal in the 
form of a digital signal indicating a unique identifi- 
cation of the remote device. 

21. Apparatus as claimed in any of claims 17 to 19 
wherein the signals of respective remote devices 
identify the remote devices by having respective 
identifying frequencies. 

22. A method of operating a remote control device (1 24, 
126) for an entertainment system comprising the 
steps of; 

actuating a plurality of keys (912-930 and 
1012-1032) for selecting symbols and func- 
tions; and 

operating electromagnetic frequency generat- 
ing circuitry (932, 1 040) coupled to the plurality 
of keys to transmit to the system keystroke 
identifying signals representative of the select- 
ed keys, 

characterised in that the electromagnetic fre- 
quency generating circuitry adds to each keystroke 
identifying signal a respective device identifying sig- 
nal uniquely identifying to the system the remote 
control device from which said signals are received. 



PatentansprCche 

1. Fernsteuerungsvorrichtung (124, 126) fur ein Un- 
terhaltungssystem mit: 

mehreren Tasten (912-930 und 1012-1032) 
zum Auswahlen von Symbolen und Funktio- 
nen; und 

einem Schaltungskomplex zum Erzeugen ei- 
ner etektromagnetischen Frequenz (932, 
1040), der an die mehreren Tasten gekoppelt 
ist, um an das System tastendruckindentifizie- 
rende Signale zu ubertragen, die fur die ausge- 
wahlten Tasten reprasentativ sind, 

dadurch gekennzeichnet, daB der Schaltungskom- 
plex zum Erzeugen einer elektromagnetischen Fre- 
quenz betriebsfahig ist, zu jedem tastendruckin- 
dentifizierenden Signal ein jeweiliges vorrichtungs- 
identifizierendes Signal hinzuzufOgen, um dem Sy- 
stem eindeutig die Fernsteuerungsvorrichtung zu 
identifizieren, von dem die Signale empfangen wer- 
den. 

2. Fernsteuerungsvorrichtung nach Anspruch 1, wo- 
bei die Vorrichtung eine Tastatur (126) fur einen 
Personalcomputer ist. 
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3. Fernsteuerungsvorrichtung nach Anspruch 2, wo- 
bei die mehreren Tasten Tasten aufweisen zum 
Auswahlen alphanumerischer Symbole und 
Schreibmarkensteuerfunktionen, die mit der Einga- 
be von Text und der Steuerung von Personalcom- 
puteranwendungen verbunden sind, und ferner zu- 
satzliche Sondertasten zum Auswahlen von Fern- 
sehsteuerfunktionen aufweisen. 

4. Fernsteuerungsvorrichtung nach einem der vorher- 
gehenden Anspruche, wobei die Fernsteuerungs- 
vorrichtung ein Handfernbedienung (124) aufweist, 
und wobei die mehreren Tasten ein numerisches 
Tastaturfeld (920) und zusatzliche Sondertasten 
zum Auswahlen von Fernsehsteuerfunktionen auf- 
weisen. 

5. Fernsteuerungsvorrichtung nach einem der An- 
spruche 3 oder 4, wobei die zusatzlichen Sonder- 
tasten zum Auswahlen von Fernsehsteuerfunktio- 
nen Kanalhochschalt- und Kanalherunterschaltta- 
sten (916, 1020) aufweisen. 

6. Fernsteuerungsvorrichtung nach einem der An- 
spruche 3 bis 5, wobei die zusatzlichen Sonderta- 
sten zum Auswahlen von Fernsehsteuerfunktionen 
Lautstarkeerhohungs- und Lautstarkeverminde- 
rungstasten (918, 1018) aufweisen. 

7. Fernsteuerungsvorrichtung nach einem der An- 
spruche 3 bis 6, wobei die zusatzlichen Sonderta- 
sten zum Auswahlen von Fernsehsteuerfunktionen 
einen Stummschaltknopf (922, 1022) aufweisen. 

8. Fernsteuerungsvorrichtung nach einem der An- 
spruche 3 bis 7, wobei die zusatzlichen Sonderta- 
sten zum Auswahlen von Fernsehsteuerfunktionen 
eine TV-Taste (914, 1016) aufweisen, um das Un- 
terhaltungssystem zyklisch durch mehrere Video- 
anzeigezustande zu schalten. 

9. Fernsteuerungsvorrichtung nach Anspruch 8, wo- 
bei die Anzeigezustande aufweisen: 

einen Vollbildschirmanzeigezustand; 

einen Fensterbtldschirmanzeigezustand; und 

einen verborgenen Anzeigezustand. 

10. Fernsteuerungsvorrichtung nach einem der An- 
spruche 3 bis 9, wobei die zusatzlichen Sonderta- 
sten zum Auswahlen von Fernsehsteuerfunktionen 
eine Ein/Aus-Taste (914, 1016) aufweisen zur 
Steuerung des Stromgebrauchs des Unterhal- 
tungssystems. 

1 1 . Fernsteuerungsvorrichtung nach einem der vorher- 
gehenden Anspruche, wobei ein Signal, das als Re- 
aktion auf eine der Tasten ubertragen wird, die ge- 



druckt wird, reprasentativ fur einen Acht-Bit-Code 
ist, derdasvorrichtungsidentifizierendes Signal, ein 
Mehrbit-ldentifizierungssignal, das reprasentativ 
fur die Taste ist, die gedruckt wird, Fehlerdetekti- 
5 ons- und Korrekturbits und mindestens ein Paritats- 

bit, um einen zuverlassigen Empfang durch das Un- 
terhaltungssystem sicherzustellen, bildet. 

1 2. Fernsteuerungsvorrichtung nach einem der vorher- 
10 gehenden Anspruche, wobei der Schaltungskom- 

plex zum Erzeugen einerelektromagnetischen Fre- 
quenz betriebsfahig ist, die Signale zu erzeugen, 
die im Hochfrequenzbereich ubertragen werden 
sollen, so daf3 der Empfanger nicht in direkter Sicht- 
15 |jnie mit dem Sender angeordnet sein muB. 

13. Fernsteuerungsvorrichtung nach einem der An- 
spruche 1 bis 11, wobei der Schaltungskomplex 
zum Erzeugen einer elektromagnetischen Fre- 

20 quenz die Signale erzeugt, die im Infrarotbereich 
ubertragen werden sollen. 

14. Fernsteuerungsvorrichtung nach Anspruch 1, die 
ein Beruhrungstablett (1010) aufweist, das in eine 

25 Tastatur integriert ist, und wobei die mehreren Ta- 
sten alphanumerische Symbole und Schreibmar- 
kensteuerfunktionen aufweisen. 

15. Fernsteuerungsvorrichtung nach Anspruch 1, wo- 
30 bei die Fernsteuerung eine Handfernsteuerung ist 

und eine Zeigevorrichtung (910, 911 ) aufweist zum 
Steuern einer Schreibmarke, die auf dem Unterhal- 
tungssystem angezeigt wird, und wobei die mehre- 
ren Tasten Tasten zum Auswahlen von alphanume- 
35 rischen Symbolen und Schreibmarkensteuerfunk- 
tionen aufweisen. 

16. Vorrichtung nach einem der vorhergehenden An- 
spruche, die Einrichtungen aufweist, die das vor- 

40 richtungsidentifizierendes Signal speichern. 

17. Vorrichtung, die ein Unterhaltungssystem und meh- 
rere Fernsteuerungsvorrichtungen aufweist, die be- 
triebsfahig sind, Befehlean das System zu ubertra- 

45 gen, wobei jede Vorrichtung jeweils aufweist: 

mehrere Tasten (91 2-930; 101 2-1 032) zum 
Auswahlen von Symbolen und Funktionen; und 
einen Schaltungskomplex zum Erzeugen einer 

50 elektromagnetischen Frequenz (932-1040), 

der an die mehreren Tasten gekoppelt ist, zum 
Ubertragen von Signalen, die fur die ausge- 
wahlten Tasten reprasentativ sind und die Fern- 
steuerungsvorrichtung identifizieren, die die Si- 

55 gnale ubertragt. 

18. Vorrichtung nach Anspruch 17, wobei das Unterhal- 
tungssystem auf einem Computer beruht und eine 
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unabhangige Steuerung von mehreren Computer- 
anwendungen unterstutzt, die gleichzeitig auf einer 
Anzeige angezeigt werden, in dem es empfangene 
Signale, die die Fernsteuerungsvorrichtung identi- 
fizieren, zu einer der mehreren Anwendungen lei- 
tet, und ein empfangenes Signal, das eine andere 
Fernsteuerungsvorrichtung identifiziert, zu einer 
anderen der mehreren Anwendungen leitet. 

19. Vorrichtung nach einem der Anspruche 17 oder 18, 
wobei das System selektiv betriebsfahig ist, Com- 
putersystemfunktionen und Fernsehfunktionen 
auszufuhren, und wobei die Tasten betriebsfahig 
sind, Symbole und Funktionen auszuwahlen, die 
reprasentativ fur Computersystembefehle und 
Fernsehsteuerbefehle sind. 

20. Vorrichtung nach einem der Anspruche 17 bis 19, 
wobei die Signale die Fernsteuerungsvorrichtung 
identifizieren, indem sie ein vorrichtungsidentifizie- 
rendes Signal in der Form eines Digitalsignals auf- 
weisen, das eine eindeutige Identifikation der Fern- 
steuervorrichtung anzeigt. 

21. Vorrichtung nach einem der Anspruche 17 bis 19, 
wobei die Signale jeweiliger Fernsteuervorrichtun- 
gen die Fernsteuervorrichtungen identifizieren, in- 
dem sie jeweilige identifizierende Frequenzen auf- 
weisen. 

22. Verfahren zum Betreiben einer Fernsteuerungsvor- 
richtung (124, 126) fur ein Unterhaltungssysterrv 
das die Schritte aufweist: 

Betatigen mehrerer Tasten (912-930 und 
1012-1032) zum Auswahlen von Symbolen 
und Funktionen; und 

Betreiben eines Schaltungskomplex zum Er- 
zeugen einer elektromagnetischen Frequenz 
(932, 1040), der an die mehreren Tasten ge- 
koppelt ist, um zum System tastendruckinden- 
tifizierende Signale zu ubertragen, die repra- 
sentativ fOr die ausgewahlten Tasten sind, 

dadurch gekennzeichnet, daO der Schaltungskom- 
plex zum Erzeugen einer elektromagnetischen Fre- 
quenz zu jedem tastendruckindentifizierenden Si- 
gnal ein jeweiliges vorrichtungsidentifizierendes Si- 
gnal hinzufugt, das dem System die Fernsteue- 
rungsvorrichtung eindeutig identifiziert, von der die 
Signale empfangen werden. 



Revendications 

1 . Dispositif de commande a distance (1 24, 1 26) des- 
tine a un systeme de divertissement comprenant : 



une pluralite de touches (91 2-930 et 
1012-1032) permettant de selectionner les 
symboles et les fonctions ; et 
des circuits generant des frequences electro- 
5 magnetiques (932, 1040) couples a la pluralite 

de touches permettant de transmettre au sys- 
teme des signaux identifiant les frappes de tou- 
che representatifs des touches selectionnees, 

10 caracterise en ce que les circuits generant 

des frequences electromagnetiques peuvent ajou- 
ter a chaque signal identifiant les frappes de touche 
un signal identifiant un dispositif donne afin d'indi- 
quer au systeme le dispositif de commande a dis- 

1 $ tance a partir duquel lesdits signaux sont recus. 

2. Dispositif de commande a distance selon la reven- 
dication 1 , dans lequel le dispositif est un clavier 
(126) destin6 a un ordinateur personnel. 

20 

3. Dispositif de commande a distance selon la reven- 
dication 2, dans lequel la plurality de touches com- 
prend des touches permettant de selectionner des 
symboles alphanumeriques et des fonctions de 

25 commande du curseur associees a la saisie de tex- 
te et au controle des applications informatiques per- 
sonnefles, et comprenant egatement des touches 
dediees supplementaires pour selectionner les 
fonctions de commande du televiseur. 

30 

4. Dispositif de commande a distance conforme a tou- 
te precedente revendication, comprenant une com- 
mande a distance portative (124) et dans lequel la 
pluralite de touches comprend un pave numerique 

35 (920) et des touches dedi§es supplementaires pour 
selectionner les fonctions de commande du televi- 
seur. 

5. Dispositif de commande a distance selon la reven- 
40 dication 3 ou 4, dans lequel les touches dediees 

supplementaires permettant de selectionner les 
fonctions de commande du televiseur comprennent 
des touches de defilement vers le haut et vers le 
bas des chaTnes (916, 1020). 

45 

6. Dispositif de commande a distance conforme a 
I'une des revendications 3 a 5, dans lequel les tou- 
ches dediees supplementaires permettant de se- 
lectionner les fonctions de commande du televiseur 

50 comprennent des touches d'augmentation et de re- 
duction du volume (918, 1018). 

7. Dispositif de commande a distance conforme a 
Tune des revendications 3 a 6, dans lequel les tou- 

55 ches dediees supplementaires permettant de se- 
lectionner les fonctions de commande du televiseur 
comprennent un bouton silence (922, 1022). 
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8. Dispositif de commande a distance conforme a 
Tune des revendications 3 a 7, dans lequel les tou- 
ches dediees supplementaires permettant de se- 
lectionner les fonctions de commande du televiseur 
comprennent une touche televiseur (914, 1016) 
permettant de regler le systeme de divertissement 
sur de multiples etats d'affichage video. 

9. Dispositif de commande a distance selon la reven- 
dication 8, dans lequel les etats d'affichage 
comprennent : 

un etat d'affichage plein ecran ; 
un etat d'affichage en fenetre ; et 
un etat d'affichage cache. 

10. Dispositif de commande a distance conforme a 
Tune des revendications 3 a 9, dans lequel les tou- 
ches dediees supplementaires permettant de se- 
lectionner les fonctions de commande du televiseur 
comprennent une touche marche/arret (914, 1016) 
permettant de controler ('alimentation du systeme 
de divertissement. 

11. Dispositif de commande a distance conforme a 
Tune des precedentes revendications, caracterise 
en ce qu'un signal transmis en reponse a Pactivation 
de Tune desdites touches est representatif d'un co- 
de a huit bits constituant ledit signal d'identification 
du dispositif, un signal d'identification a plusieurs 
bits representatif de la touche enfoncee, des bits de 
detection et de correction d'erreurs et au moins un 
bit de parite pour garantir la reception precise par 
le systeme de divertissement. 

12. Dispositif de commande a distance conforme a 
Tune des precedentes revendications, dans lequel 
les circuits generant des frequences electromagne- 
tiques peuvent fonctionner pour generer lesdits si- 
gnaux devant etre transmis sur la plage de radiofre- 
quences de telle sorte qu'il n'est pas necessaire que 
le recepteur soit situe en ligne de vision directe avec 
I'emetteur. 

13. Dispositif de commande a distance conforme a 
Tune des revendications 1 a 11, dans lequel les cir- 
cuits generant des frequences electromagnetiques 
generent lesdits signaux devant etre transmis sur 
la plage infrarouge. 

14. Dispositif de commande a distance selon la reven- 
dication 1, comprenant un pave tactile (1010) inte- 
gre dans un clavier et dans lequel la pluralite de tou- 
ches comprend des symboles alphanumeriques et 
les fonctions de commande du curseur. 

15. Dispositif de commande a distance selon la reven- 
dication 1 , dans lequel la commande a distance est 



portative et a un dispositif de pointage (910, 911) 
permettant de controler un curseur affiche sur le 
systeme de divertissement et dans lequel la plura- 
lite de touches comprend les touches permettant de 
5 selectionner les symboles alphanumeriques et les 

fonctions de commande du curseur. 

16. Dispositif conforme a toute precedente revendica- 
tion comprenant un moyen permettant de stocker 

10 le signal d'identification du dispositif. 

17. Appareil comprenant un systeme de divertissement 
et une pluralite de dispositifs de commande a distan- 
ce pouvant transmettre des commandes au syste- 
ms me, chaque dispositif comprenant respectivement : 

une pluralite de touches (912-930 et 
1012-1032) permettant de selectionner les 
symboles et les fonctions ; et 
20 des circuits generant des frequences electro- 

magnetiques (932, 1040) couples a la pluralite 
de touches permettant de transmettre les si- 
gnaux representant les touches selectionnees 
et identifiant de maniere unique le dispositif de 
25 commande a distance qui a transmis les si- 

gnaux. 

18. Appareil selon la revendication 17, dans lequel le 
systeme de divertissement est informatise et sup- 

30 porte la commande independante d'une pluralite 
d'applications informatiques affichees simultane- 
ment sur un ecran en acheminant les signaux recus 
identifiant le dispositif de commande a distance 
vers Tune de la pluralite d'applications et achemine 

35 le signal recu identifiant un autre dispositif de com- 
mande a distance vers une autre pluralite d'appli- 
cations. 

19. Appareil selon la revendication 17 ou 18, dans le- 
40 quel le systeme peut fonctionner de maniere selec- 
tive pour execute r les fonctions du systeme infor- 
matique et les fonctions du televiseur et dans lequel 
les touches peuvent selectionner les symboles et 
les fonctions representatifs des commandes du 

45 systeme informatique et des commandes de con- 
trole du televiseur. 

20. Appareil conforme a Tune des revendications 17 a 
19, dans lequel les signaux identifient le dispositif 

50 de commande a distance en comprenant un signal 
d'identification de dispositif sous la forme d'un si- 
gnal numerique indiquant une identification unique 
du dispositif de commande a distance. 

55 21. Appareil conforme a I'une des revendications 17 a 
1 9, dans lequel les signaux des dispositifs de com- 
mande a distance respectifs identifient les disposi- 
tifs de commande a distance en ayant des frequen- 
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ces d'identifications specifiques. 

22. Methode d'utilisation du dispositif de commande a 
distance (124, 126) pour un systeme de divertisse- 
ment comprenant les etapes qui consistent a s 

activer une pluralite de touches (912-930 et 
1012-1032) permettant de selectionner les 
symboles et les fonctions ; et 

activer des circuits generant des frequences 10 
electromagnetiques (932, 1040) couples a la 
pluralite de touches permettant de transmettre 
au systeme des signaux identifiant les frappes 
de touche representatifs des touches selection- 
nees, is 

caracterisee en ce que les circuits generant 
des frequences electromagnetiques peuvent ajou- 
tera chaque signal identifiant les frappes de touche 
un signal identifiant un dispositif donne afin d'indi- 20 
quer au systeme le dispositif de commande a dis- 
tance a partir duquel.lesdits signaux sont recus. 
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